Morphological hippocampal changes during normal aging and their relation to cognitive deterioration.
Cognitive and memory capacities were assessed in two strains of rats of various age groups prior to histological evaluation of their brains. Male Wistar rats, at the age of 3, 12, 17 and 24 months, were tested using the 8-arm radial maze and male Fischer 344 rats, aged 3, 12 and 16 months, were tested in the Morris water maze. Significant memory impairments were found in both strains already at the age of 12 months in about 50% of the population. Morphological analysis of the brains revealed age-related structural changes in the hippocampal formation starting with the middle-age group. Degenerative CA1 and CA3 pyramidal cells characterized the hippocampus of cognitive-impaired rats, while non-impaired animals exhibited intact hippocampus irrespective of age. This characteristic was supported by quantitative morpho-analysis. The best correlation between the decrease of area or number of cells and working memory impairment was found for CA3 region in both strains. Age-related decline in the density of muscarinic receptors in Wistar rats' brain corresponded with the pattern of cognitive deficit. The results of the present study support the hypothesis which associates hippocampal integrity with normal memory function. It is concluded that chronological age by itself is not an adequate indicator of age-related brain alterations and individual evaluation of performance, based on behavioral scores, is recommended.